
State Drug Overdose and Opioid Overdose Death Surveillance 
 

 

Huaizhong Pan 

 

 

 

 

Health Informatics Office 

Center for Health Data and Informatics 

Department of Health 

 

August 26, 2020 



Contents: 
 

Background 
Program goal 
Results and discussion 
Future work 
Acknowledgement 
 



Ineffective Level 

Toxic effects 

Time 

D
ru

g 
p

la
sm

a 
co

n
ce

n
tr

at
io

n
 

Background 

Therapeutic window 



Ineffective Level 

Toxic effects 

Background 

Time 

D
ru

g 
co

n
ce

n
tr

at
io

n
 

Therapeutic window 



Ineffective Level 

    Toxic effects 

Background 

Time 

D
ru

g 
co

n
ce

n
tr

at
io

n
 



Ineffective Level 

Toxic effects 
Euphoric effect 
Sedative effect 

 
 
 

Background 

Time 

D
ru

g 
co

n
ce

n
tr

at
io

n
 

Illicit Drug 
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Holly Hedegaard, et al. Drug Overdose Deaths in the United States, 1999–2018. https://www.cdc.gov/nchs/data/databriefs/db356-h.pdf 

NCHS Data Brief  No. 356, January 2020: Drug Overdose Deaths in the United States, 1999-2018 

67,367 drug overdose deaths in 2018, a 4.1% fewer than in 2017 (70,237 deaths)  
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International Overdose Awareness Day 

August 31 



https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/ 

Utah’s Drug Overdose Death Rate Changes When Compare with Other States 
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Drug Overdose and Opioid Overdose  
Surveillance and Prevention in Utah 

• Violence and Injury 
Prevention Program (VIPP) 

• Office of the medical 
examiner 

• Health Informatics Office 
• Office of Vital Records and 

Statistics 

http://health.utah.gov/vipp/data/p
rescription-drug-overdoses.html 
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Drug overdose and opioid overdose weekly report 

 
Goal: 
• Find, extract, classify and count drug overdose and opioid overdose death 
• Provide weekly sum by county , LHD, zipcode 
• Provide data for internal dashboard 
 
 



Automate Data Flow Chart 

Extract, count, 

classify, group the 

data (Python) 

EDEN 

Gateway 

SAS 
server 

SQL 
server 

Cognos 
server 

Mirth channel 
schedule 

Crontab schedule OME 
tracking 

data 

Source 1 
Source 2 

Processing 

Display  

Control 



Data sources: 
 
• Eden database - view:  
Fields: DeathDate,  ResZip5, ResCounty, MannerOfDeath, ImmediateCause, 
AdditionalCause1, AdditionalCause2, UnderlyingCause, UnderlyingCode, 
ContribCode1, ContribCode2, ContribCode3, ContribCode4, ContribCode5. 
WeekNumber, WeekEnding, lhd. 
drug_name, opioid_name, Drug_overdose_literal, Drug_overdose_icd10, 
Opioid_overdose_literal, Opioid_overdose_icd10, etc. 
Frequancy: Weekly 
 
• OME – tracking data: 
Fields: DeathDate, DayofBirth, Age, Sex, Race, ZipcodeDeath, CountyDeath, 
CountyResidence, ProbableOverdose, PossibleOverdose, PossibleOpioidOverdose, 
ProbableOpioidOverdose, etc. 
 
Data frequency: Weekly, using Sunday as the 1st day and Saturday as the weekending. 



Eden data 
Cleaning, 

Standardizing 

drug names 

OD indicator list 

and 

 general name list 

drug list 

opioid list 
Name of 

drugs, op, 

found in 

each record 

Combine flags, 

drug, opioid lists 

 

Regex 

matching 

  

Indicator 

flags 

 

Regex 

extracting 

  

Drug flags 

OD flags, 

count the 

flags 

Format files 

Manual review 

cases 

Drug Enforcement 

Administration  

SUDORS Coding 

Manual 

Manual review 

cases 
 SuperMICAR  

X40-X44, X45, Y10-Y14, 
T40.1-T40.4, T40.6 

ICD-10 

Matching   

ICD-10 drug OD 

flags, ICD-10 

opioid OD flags 

Overdose processing 
Calculate weekending, 

fill missing zip codes, 

counties, assign LHD, 

manner filter 

Output file 

OME data 

Wikipedia 



Filter: 
Manner of Death 

1  Natural 
2  Accident 
3  Suicide 
4  Homicide 
5  Not Determined 
6  Pending 

OME 
exclude probable suicides 
exclude all intentional overdoses 



Overdose indicators: 

Regular Express: 
INT[OXI]+\W*[DONY]  
TOX\W{0,5}[CNY]  
OVER[DU]\W{1,4}E  
PO\W*S\W*[NG] 

Mixed Drug Toxicity 
Multiple drug toxicity 
Drug Toxicity 
Drug Intoxication 

General drug terms: 
DRUG 
DRUGS 
NARCOTIC 
NARCOTICS 
MEDICATION 
MEDICATIONS 

Lists: 



Drug and Opioid lists: 
 
• State Unintentional Drug Overdose Reporting System  (SUDORS) 

Coding Manual 
• Drug Enforcement Administration 
• SuperMICAR  Dictionary (a part of NCHS’ Mortality Medical Data 

System) 
• wiki/List_of_opioids 
• Manual reviewed cases 



Example: Drug overdose 



Example: Drug and opioid overdose 



Acute ethanol/alcohol intoxication/toxic are labeled as drug overdose 
OME include alcohol in suspected overdoses 



Remove list: 
ABUSE 
ADDICTION 
DEPENDENCE 
USAGE 
USE 
etc. with only one drug 



ICD-10 codes: 
 
• Drug overdose 
      Underlying Code X40 – X44, X45, Y10 – Y14 
• Opioid overdose 
      Underlying Code  X40 – X44, Y10 – Y14  
      Contrib Codes T40.0  – T40.4, T40.6 
 
• Not include: X60–X64, X85 
• X60-X64 - Intentional self-poisoning  (3  Suicide) 
• X85 - Assault by drugs, medicaments and biological substances (4  Homicide) 

 



• X40 - Accidental poisoning by and exposure to nonopioid analgesics, 
antipyretics and antirheumatics 

• X41 - Accidental poisoning by and exposure to antiepileptic, sedative-
hypnotic, antiparkinsonism and psychotropic drugs, not elsewhere classified 

• X42 - Accidental poisoning by and exposure to narcotics and 
psychodysleptics [hallucinogens], not elsewhere classified 

• X43 - Accidental poisoning by and exposure to other drugs acting on the 
autonomic nervous system 

• X44 - Accidental poisoning by and exposure to other and unspecified drugs, 
medicaments and biological substances 

• X45 - Accidental poisoning by and exposure to alcohol 



• Y10 - Poisoning by and exposure to nonopioid analgesics, antipyretics and 
antirheumatics, undetermined intent 

• Y11 - Poisoning by and exposure to antiepileptic, sedative-hypnotic, 
antiparkinsonism and psychotropic drugs, not elsewhere classified, 
undetermined intent 

• Y12 – Poisoning by and exposure to narcotics and psychodysleptics 
[hallucinogens], not elsewhere classified, undetermined intent 

• Y13 – Poisoning by and exposure to other drugs acting on the autonomic 
nervous system, undetermined intent 

• Y14 – Poisoning by and exposure to other and unspecified drugs, medicaments 
and biological substances, undetermined intent 

 



T40 - Poisoning by narcotics and psychodysleptics [hallucinogens] 
• T40.0 Opium 
• T40.1 Heroin 
• T40.2 Other opioids (natural and semi-synthetic opioids) 
• T40.3 Methadone 
• T40.4 Other synthetic narcotics (other than methadone) 
• T40.6 Other and unspecified narcotics 
 
Not include: 
• T40.5  Cocaine 
• T40.7  Cannabis (derivatives) 
• T40.8  Lysergide [LSD] 
• T40.9  Other and unspecified psychodysleptics [hallucinogens] 

 
 





OME data includes suspected overdoses 
There are several considerations for the pathologist when certifying the manner 
including social history  , scene information 

 literal cause of death text  





R99 - Other ill-defined and unspecified causes of mortality. Incl. Death NOS, Unknown cause of mortality 
W65 - Drowning and submersion while in bath-tub 
I25.0 - Atherosclerotic cardiovascular disease, so described 

Difference between COD text literal and ICD-10 codes 



ICD-10 codes are applied to death certificates using automated processes, and, where 
necessary, manually processed by trained nosologists.  

Difference between COD text literal and ICD-10 codes 



OME tracking helps a lot for the recent cases. 



What else we can do 

Now county/classify by: 
 
County 
Zipcode 
LHD 
Drug/opioid name 
 

https://lancasteronline.com/news/local/report-compares-drug-overdoses-to-other-
causes-of-death-in-the-us/article_24efaa58-dc50-11e7-869e-f39fbf46bfa2.html 
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What else we can do 

https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/ 

More info in Eden & OME: 
Gender 
BirthCity 
Age 
Race 
Education 
Occupation 
Industry 
EmploymentStatus 
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Future Work 
 
• Optimize drug list, opioid list, etc. 
• Introduce more variables/factors such as gender, BirthCity, County, 

Age, Race, Education, Occupation, Industry, Employment Status, etc. 
in our weekly report. 

• Classify and count drug/opioid overdose death by new factors. 
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